The hydrolysis of extracellular adenine nucleotides by cultured endothelial cells from pig aorta. Feed-forward inhibition of adenosine production at the cell surface.
The time course of the extracellular reaction sequence ATP----ADP----AMP----adenosine has been examined during recirculation of substrate solutions over cultured pig aortic endothelial cells attached to polystyrene beads. This permits the study of reactions at volume to cell surface ratios approaching those of small blood vessels. When endothelial cells were presented with an initial bolus of ATP, high concentrations of the intermediates ADP and AMP developed before significant conversion of AMP to adenosine occurred. Further, the higher the initial ATP concentration, the slower the conversion of AMP to adenosine. Kinetic constants for each reaction were estimated by fitting simulated reaction curves to observed time courses. Apparent Km values estimated in this way agreed well with those reported for initial velocity measurements (ATPase = 300 microM; ADPase = 240 microM; and 5'-nucleotidase = 26 microM). The ratio of maximum velocities was ATPase:ADPase:AMPase = 6:1.5:1, with absolute values varying among cell batches. The data could only be fitted if the model incorporated inhibition of 5'-nucleotidase by ATP or ADP, and satisfactory fitting was achieved with a Ki value for ADP of 5 microM. These kinetic properties maximize the time separation of the intermediate pools. In vivo, at sites of platelet degranulation, they would create a time gap proportional to the size of the initial release between release of ADP (a proaggregatory milieu) and the appearance of adenosine (an anti-aggregatory milieu).